###### Article summary

Article focus
=============

-   Measurement of health-related quality of life (HRQoL) 6 months following serious occupational injury sustained by insured workers in the East Delta Region of Egypt.

-   Determining factors influencing the HRQoL of injured workers.

Key messages
============

-   Some occupationally injured workers still experience significant problems, such as pain or discomfort, functional limitations and anxiety/depression even 6 months postserious injury.

-   Improvement in pain management, physical and psychological rehabilitation after injury may improve the HRQoL of injured workers.

Strengths and limitations of this study
=======================================

-   Use of standardised questionnaire (European Quality of Life Five Dimensions, EQ-5D) specific for measuring HRQoL.

-   Follow-up of all eligible subjects 6 months postinjury.

-   Lack of access to preinjury quality-of-life measures for our study group.

-   The absence of a measure of the anatomic severity of an injury (injury severity scoring) in the hospital records.

Introduction {#s1}
============

Work-related injuries constitute an important public health problem because they affect large numbers of workers, especially young people at productive ages. They can be disabling, leading to major adverse social and economic consequences for the worker and his or her family.[@R1] These consequences can lead to deterioration in the health-related quality of life (HRQoL). HRQoL has a variety of domains, but generally it includes 'the dimensions of physical functioning, social functioning, role functioning, mental health, and general health perceptions'.[@R2] In other words, HRQoL refers to a person\'s or group\'s perceived physical and mental health over time.[@R3]

HRQoL is an important outcome measure in people with serious injuries,[@R4] since they do not always return to their preinjury roles and activities.[@R5; @R6; @R7] Richmond *et al*,[@R8] in the USA, and Aitken *et al*,[@R9] in Australia, documented that, at 3-month follow-up after hospital discharge, people who had sustained injury reported poorer health and functioning compared with population norms; similar observations were made by Holtslag and co-workers,[@R4] in the Netherlands, based on a survey conducted on 15 months hospitalisation. In a study of people who had experienced lower-extremity injuries, Holtslag *et al*[@R10] found that half of them had physical limitations related to daily activities and mobility and 60% were not able to walk 3 months after injury. In other research, injured patients experienced a decrease in physical strength and notable fatigue when performing physical activity,[@R11] which probably affected their ability to return to work.[@R5] [@R12] Long-term effects, both physical and psychological, are common after minor injuries.[@R13] Research has focused on the relationships between injury and the risk of post-traumatic stress syndrome.[@R14] However, there has been very little investigation into the extent to which work-related injuries affect the HRQoL of individuals, especially in developing countries such as Egypt.[@R15]

Many factors are known to affect HRQoL after injury, but predictors of diminished HRQoL remain incompletely understood.[@R16] Some investigators have concluded that the Injury Severity Scale (ISS) score[@R9] [@R17] and age[@R4] [@R7] [@R9] are independent predictors of HRQoL, but study results regarding the ISS score are inconsistent.[@R18] In one qualitative study of recovery after injury, recovery was complex and did not conform to the views of most clinicians,[@R19] underscoring the importance of understanding patient\'s perspective with regard to the broader aftermath of injuries.

This purpose of the study described in this article was to use the European Quality of Life Five Dimensions tool to measure HRQoL 6-month following serious occupational injury in insured workers in the East Delta Region of Egypt.[@R20]

Methodology {#s2}
===========

Study design, setting and sample {#s2a}
--------------------------------

This hospital-based cross-sectional study was conducted in the Nile Insurance Hospital, the primary medical facility responsible for treating medically insured workers working in the Qalyubia governorate of Egypt. Egyptian law requires that all workers be covered by an insurance policy. During the study period (July--December 2008), the number of people presenting to the Nile Insurance Hospital with work-related injuries totalled 2129. Our study population was the subset of patients injured severely enough to require at least 6 months away from work.

Egyptian workers' compensation insurance policy stipulates that all injured workers who have been off work for 6 months must be evaluated at the 6-month mark at one of the governorates (counties) insurance hospitals. The results of this evaluation are used to determine the patient\'s ability to return to work and the payment of benefits. The need for additional time off from work was determined by a committee, based on the results of the follow-up visit; the committee did not have access to the HRQoL data collected for research purposes. Study participants worked in various industrial jobs in the East Delta Region. Patients were recruited for the study by a physician working in the Nile Insurance Hospital, who was trained to administer the research instrument.

Sample size was calculated using the statistical package software program STATA V.11, setting the type-1 error (α) at 0.05 and the power (1-β) at 0.8. Results from a study of intensive care unit (ICU) patients[@R21] showed that more than three-fourths of injured patients experienced pain/discomfort 6 months after injury. For our study, we assumed that 88% of injured workers would be experiencing pain/discomfort 6 months after injury. Calculation according to these values produced a minimal sample size of 118 cases. We expected to recruit 131 patients between 1 July and 31 December 2008. This sample size has enough power (98%) to assess differences in VAS scores between patients with and without anxiety/depression manifestations for statistical significance.

Study tools {#s2b}
-----------

The interview questionnaire completed by participants had three sections: (1) sociodemographic background (age, sex, education, residence and marital status), (2) details about current injury (type of injury and injured body part) and (3) HRQoL, as by the European Quality of Life Five Dimensions (EQ-5D).[@R22] The questionnaire was developed in English, reviewed by coauthors of this paper and then translated into Arabic by the first author. The English version of the EQ-5D was also translated into Arabic. A senior faculty member at the university who has an excellent command of English reviewed and approved the translation, giving particular attention to ensuring the integrity of the EQ-5D questions. The questionnaire was tested in a pilot study and validated prior to implementation.

The EQ-5D is a brief, standardised, generic measure of HRQoL that provides a profile of patient\'s function and a global health state rating.[@R20] The EQ-5D allows (1) assessment of an individual\'s physical, social and psychological status, (2) measurement of HRQoL from the individual\'s subjective view and (3) identification of possible predictors of diminished HRQoL in specific individuals and groups. This information can be used to guide the management of patients who have sustained occupational injuries. The EQ-5D was developed by the EuroQoL Group, an international research network established in 1987 by investigators from Finland, the Netherlands, Sweden and the UK. It defines health in terms of five dimensions: mobility, self-care, usual activities (work, study, housework, family and leisure), pain or discomfort and anxiety or depression. Each dimension is subdivided into three categories, which indicate whether the respondent has no problem, a moderate problem or an extreme problem.[@R23] The instrument generates a global rating of current health using a VAS, with scores ranging from 0 (worst imaginable) to 100 (best imaginable).[@R24]

The EQ-5D comprises two pages: on the first page, respondents record the extent of their problem in each of the five dimensions, and on the second page, they record their perception of their overall health on a VAS.[@R23] Patients were asked to complete both sections. The self-rated HRQoL was collected from injured workers by asking them to report their current HRQoL after injury. The mean VAS score was calculated and compared according with different variables. Approval for the use of the copyrighted instrument was obtained from the EuroQol Executive Office.

Data management and analysis {#s2c}
----------------------------

The collected data were coded, entered into Microsoft Access and analysed with SPSS V.15.0.1 (SPSS Inc, Chicago, Illinois, USA). An independent sample t test was used to compare patients with and without a specific problem in relation to the VAS score. Analysis of variance was used to compare VAS scores between three or more groups of patients, that is, patients with different types of injury in relation to the VAS score. Pearson correlation was used to look for a linear relation between age and VAS score. Multiple linear regression analysis was used to investigate the collective influence of background variables (independent variables), using the VAS score as the dependent variable. Independent variables were selected based on their relationship with the VAS score in a univariate analysis. Age, gender, marital status, education, type of injury, injured body part and the EQ-5D health dimensions were included in the model as independent variables.

Ethical considerations {#s2d}
----------------------

Institutional review board approval was obtained from the University of Maryland School of Medicine, Ain Shams University and the Egyptian Ministry of Health and Population. Informed consent form was obtained from study participants. All data were de-identified and kept confidential.

Results {#s3}
=======

During the 6-month study period, 131 individuals returned to the hospital for their 6-month postinjury evaluation. All agreed to participate in the study. Most subjects were males (n=118 (90.1%)) and married (n=115 (87.1%)), with a mean age of 40.1 years (range, 18--60 years). The main types of injury (the most severe, based on chart review by the lead author) among the study participants were fracture (n=96 (73.3%)) and amputation (n=15 (11.5%)). The most frequently injured body part was the lower limbs (n=70 (53.4%)), followed by the upper limbs (n=44 (33.6%)) ([table 1](#BMJOPEN2011000413TB1){ref-type="table"}). More than half of respondents (n=78 (59.5%)) reported problems with mobility ([table 2](#BMJOPEN2011000413TB2){ref-type="table"}). Ninety-one per cent (n=119) of participants reported moderate pain or discomfort, and 40% reported moderate anxiety or depression. The mean EQ-5D VAS score (participants' self-rating of their current own health state) was 61.6, with a SD of 17.9) out of a possible maximum of 100.

###### 

Demographics and injury profile of injured workers\*

  Demographics and injury profile   Total (N=131)   
  --------------------------------- --------------- ------
  Gender                                            
   Male                             118             90.1
   Female                           13              9.8
  Education level                                   
   Illiterate                       26              19.8
   Read and write                   16              12.2
   Primary education                17              13
   Preparatory education            10              7.6
   Secondary education              42              32.1
   Institute/university             20              15.3
  Residency                                         
   Rural                            73              55.7
   Urban                            58              44.3
  Marital status                                    
   Single                           16              12.2
   Married                          115             87.8
  Type of injury                                    
   Fracture                         96              73.3
   Amputation                       15              11.5
   Cut                              7               5.3
   Foreign body                     7               5.3
   Wound                            2               1.5
   Tear                             2               1.5
   Burn                             2               1.5
  Injured part                                      
   Head/neck                        7               5.3
   Upper limb                       44              33.6
   Trunk                            10              7.6
   Lower limb                       70              53.4

\*Age 18--60 years (range 40.1±11.6).

###### 

Number of respondents reporting a problem in each European Quality of Life Five Dimensions (EQ-5D)\*

                       Total (N=131)   
  -------------------- --------------- ------
  Mobility                             
   No problems         53              40.5
   Some problems       78              59.5
   Confined to bed     0               0
  Self-care                            
   No problems         62              47.3
   Some problems       69              52.7
   Extreme problem     0               0
  Usual activities                     
   No problems         22              16.8
   Some problems       109             83.2
   Extreme problem     0               0
  Pain/discomfort                      
   None                12              9.2
   Moderate            119             90.8
   Extreme             0               0
  Anxiety/depression                   
   None                80              61.1
   Moderate            51              39.9
   Extreme             0               0

\*Mean EQ-5D visual analogue scale score: 61.6±17.9.

The mean VAS score did not differ significantly in relation to gender, residence, educational level or marital status (data not shown). Also, there was no significant correlation between age and VAS score. The mean VAS score showed a highly statistically significant difference in relation to mobility, self-care activities, usual activities (work, study, housework, family and leisure), pain/discomfort and anxiety/depression. Patients who had problems in any of the health domains listed above had a lower mean VAS score than those with no problems. However, the mean VAS scores were significantly different when injured body part or types of injury were compared among three groups: workers with wounds, cuts, tears, or foreign body; those with fractures and burns; and those who sustained amputation ([table 3](#BMJOPEN2011000413TB3){ref-type="table"}).

###### 

Health-related quality of life after injury (visual analogue scale (VAS) score) according to European Quality of Life Five Dimensions (EQ-5D)

                                 N     VAS score   t/F     p Value   
  ------------------------------ ----- ----------- ------- --------- --------
  Mobility                                                           
  No problems                    53    71.8        18.40   5.8\*     0.0001
  Some problems                  78    54.61       13.83             
  Self-care                                                          
  No problems                    62    70.64       16.3    6.28\*    0.0001
  Some problems                  69    53.47       15.22             
  Usual activity                                                     
  No problems                    22    80          18.51   5.93\*    0.0001
  Some problems                  109   57.88       15.4              
  Anxiety/depression                                                 
  No anxiety/depression          80    66.25       18.7    4.19\*    0.0001
  Moderate anxiety/depression    51    54.31       13.74             
  Pain/discomfort                                                    
  No pain/discomfort             12    83.33       19.6    4.75\*    0.0001
  Moderate pain/discomfort       119   59.41       16.2              
  Injured body part                                                  
  Head or neck                   7     57.14       19.7    1.71†     0.167
  Upper limb                     44    66.13       16.31             
  Trunk                          10    55          15.81             
  Lower limb                     70    60.14       18.68             
  Type of injury                                                     
  Cuts/wound/tear/foreign body   18    63.8        18.83   0.222†    0.801
  Fractures/burn                 98    61.02       17.08             
  Amputation                     15    62.66       22.82             

\*Independent sample t test.

†Analysis of variance test.

Multiple linear regression analysis was used to investigate the collective influence of background variables, using the VAS score as the dependent variable ([table 4](#BMJOPEN2011000413TB4){ref-type="table"}). Multivariate modelling suggested several independent risk factors for poorer HRQoL. After adjustment for these factors, significant risk factors for a lower score included amputation versus other type of injuries (p\<0.05), mobility limitation (p\<0.001), self-care activities (p\<0.001), pain/discomfort (p\<0.01) and anxiety/depression (p\<0.05). This model accounted for 54.1% of the common variance in the VAS score (F=9.04, df=130, p\<0.01).

###### 

Multivariate regression model describing the relation between perceived health-related quality of life (visual analogue scale (VAS) score)

                             β         p Value     95% CI for B   
  -------------------------- --------- ----------- -------------- --------
  Age                        −0.064    0.586       −0.296         0.168
  Sex (female)               1.290     0.762       −7.116         9.695
  Residence (urban)          −1.717    0.491       −6.643         3.210
  Education†                                                      
   Read and write/primary    3.798     0.294       −3.334         10.929
   Preparatory               0.256     0.961       −10.147        10.658
   Secondary                 4.977     0.169       −2.154         12.108
   High education            0.175     0.968       −8.390         8.741
  Marital status (married)   3.404     0.388       −4.370         11.177
  Injury type‡                                                    
   Fracture/burn             −4.537    0.226       −11.921        2.847
   Amputation                −10.946   0.040‡      −21.393        −0.499
  Injury location§                                                
   Upper limb                5.326     0.405       −7.308         17.959
   Trunk                     6.280     0.377       −7.737         20.296
   Lower limb                9.193     0.128       −2.675         21.062
  Mobility ability           −16.545   0.001\*\*   −24.335        −8.755
  Self-care activities       −12.042   0.001\*\*   −17.069        −7.016
  Usual activity affected    −2.879    0.502       −11.338        5.580
  Anxiety/depression         −5.331    0.036\*     −10.312        −0.350
  Pain/discomfort            −13.446   0.005\*\*   −22.655        −4.237

\*Significant (p\<0.05).

\*\*Highly significant (p\<0.01).

†Reference group=illiterate was the reference group.

‡Reference group=wound, cut, tear, or foreign body injuries.

§Reference group: head or neck injury.

Discussion {#s4}
==========

This study provides the first data on the impact of serious occupational injury on the HRQoL of Egyptian workers. The EQ-5D was the instrument of choice because it is simple and short and has acceptable reliability.[@R22] The questionnaire permitted estimation of an overall quality-of-life index and specifically measured a range of physical and non-physical dimensions.[@R25]

In terms of health problems experienced by study participants 6 months after injury, the findings indicate that the majority had moderate levels of pain or discomfort (90.8%), difficulty performing usual activities (83.2%), mobility problems (59.5%) or limitations in self-care (52.7%), reflecting the multifaceted impact of occupational injury. Anxiety or depression was reported by approximately 40% of respondents reporting moderate. Untreated anxiety or depression can impede recovery and work performance and delay return to work.[@R21] [@R26]

Our findings are consistent with those of a Swedish study of quality of life 5 years after major trauma, in which 68% of patients reported considerable physical disability and 41% described psychological issues.[@R6] Granja *et al*[@R27] reported that as many as 78% of patients were experiencing pain/discomfort 6 months after injury. A study based at a level I trauma centre in the Netherlands found a 58% incidence of pain/discomfort 1 year after major trauma.[@R28] In a follow-up study, conducted 2--7 years after trauma, 58% of patients still experienced pain/discomfort and 15% had problems with self-care.[@R29] Our study revealed those problems in much higher percentages of patients; the difference might be explained by the time of inquiry---6 months after injury in our study and 2--7 years after injury in the Dutch evaluation. None of the published studies on this topic involved a population directly comparable to ours.

Persistent pain is a problem revealed by many studies of injured workers. This demonstrates that pain management in the acute and subacute phases of trauma care is clearly important. Improved pain management for trauma patients not only increases comfort and reduces suffering but also reduces morbidity and improves long-term outcomes.[@R30] [@R31] The problems described by our study participants were primarily moderate, in agreement with the findings of the 2-yesr to 7-year follow-up study.[@R29]

We do not know preinjury EQ-5D scores for our study population or have access to suitable population norms for Egypt, but we can surmise that the values are much higher than would be expected for an uninjured population. The 2004 report of the EuroQol Group\'s International Task Force on Self-Reported Health provides number for comparison. EQ-5D data from the 15 countries represented on that task force indicate the following percentages in the 40-year to 59-year age group reporting problems in the indicated categories: mobility, 15%; self-care, 3%; usual activities, 15%; pain/discomfort, 42% and anxiety/depression, 29%.[@R32] The percentages in the 18-year to 39-year group were much lower. The injured workers in our study (with a median age of 40 years) reported much higher levels of problems across all dimensions.

The mean VAS score of our study participants, 6 months after injury, was 61.6±17.9.Holtslag *et al* documented a mean score of 73.5±17.8 among trauma patients 3 months after injury.[@R31] Our patients' VAS scores did not show significant difference with regard to age, gender, educational level, marital status, injured body part or type of injury. Our results are partially consistent with those of a Dutch study, in which univariate analyses revealed non-significant differences in EQ-5D VAS scores with regard to sex and injury location but significant differences with regard to age and education level.[@R33] In other studies, the relationship between age and HRQoL after trauma is uncertain, although older patients have been reported to experience the greatest impairment.[@R6] [@R34]

When evaluating the possible determinants of HRQoL denoted by VAS score after injury, background variables have to be considered. For example, a person\'s perceived state of health is influenced by the presence of illness or disability as well as socioeconomic factors.[@R35]

Adjusting for age, sex, residence, marital status, educational level in a multivariate analysis, we found amputations, mobility limitation, pain/discomfort, depression/anxiety, impairment of self-care activities and education level were significant determinants of poorer HRQoL. The injured body part and the impairment in the performance of usual activities were not significant in the model. This finding about site of injury is consistent with results of a previous study that found no significant difference in quality of life between patients with or without severe head injury 2 years after discharge from an ICU.[@R33] One would expect that patients with severe head injury would have the lowest quality of life. However, patients with severe head injury have reported not only equal but even better quality of life than patients with injuries to other body parts.[@R29]

Our regression model indicated that amputation was a significant determinant of poorer VAS score, consistent with the findings of Gustafsson and Ahlström,[@R36] who reported that patients with amputations more often experienced a worse life situation. They also found that white-collar workers reported fewer functional limitations and a better life situation than blue-collar workers. Our workers tended to be blue-collar workers, which could explain the low rating of their health status.

In a Dutch study, multivariate linear regression analysis was used to explore the relation between sociodemographic factors, physical factors and injury location with the ISS score and the EQ-5D VAS score on the other. Injury site (spinal cord, lower extremity or brain), education level and comorbidity were significantly associated with poorer EQ-5D VAS score, while age, gender and ISS score did not have independent effects on the long-term functional consequences of major trauma as measured with the EQ-5D.[@R32]

Limitations {#s5}
===========

The limitations of this study include the absence of a measure of the anatomic severity of an injury (injury severity scoring) in the hospital records; access to this information would facilitate comparisons with other studies. However, all our patients had been injured severely enough to require at least 6 months away from work. In addition, we did not have access to preinjury quality-of-life measures for our study group. All study participants had been employed in the formal work sector, indicated by their workers compensation coverage; therefore, we can only assume that they relatively had few physical and psychological problems before being injured. Unfortunately, population norms for Egypt are not included in the 2004 EQ-5D report and none are listed for a comparable population on the EuroQol website (but there is increasing interest in HRQoL measures in the Arab world).[@R32] [@R37] While there was no official Egyptian Arabic translation of the EQ-5D available at the time of our study, we took care to ensure the meaning of the EQ-5D questions.

Our findings are limited to workers with occupational injuries requiring at least a 6-month leave of absence. Employees with injuries of this severity are required to return to the hospital for re-evaluation. This requirement might have influenced participants' responses on our questionnaires if they suspected that their answers could influence the committee charged with deciding if they were able to return to work. We were careful to explain that the EQ-5D assessment was separate from the return-to-work evaluation and that the responses would be kept confidential and would not be used for treatment decisions.

Finally, this work was conducted in a middle-income Arab country; therefore, cultural circumstances might have influenced participants' self-perceived quality of life. The characteristics of the population from which our study group was drawn could limit the generalisability of our findings beyond this setting.

Conclusions {#s6}
===========

Some people who sustain occupational injuries experience significant problems, such as pain/discomfort, functional limitations and anxiety/depression, long after the injury. Factors such as mobility challenges may allow identification of injured workers with poor HRQoL so that appropriate care and rehabilitation services can be directed to them. The clinical care of patients with occupational injuries should include not only surgical or medical treatment at the time of injury but also follow-up for pain management as well as physical and psychological rehabilitation.
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